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REMARKS 

Preliminary Remarks 

Reconsideration and allowance of the present application based upon the following 
amendment and remarks are respectfully requested. Currently 9, 12, 13, 15, 16, 18, and 21- 
28 are pending and remain at issue. This response is timely filed as it is accompanied by a 
petition for an extension of time to file in the third month and the requisite fee. 

In paragraph 2 of the official action, the examiner requested translations of priority 
German patent applications 10043336.7 and 10126422.4 filed September 2, 2000 and May 
31, 2001, respectively. The applicants submit that the certified translations of both priority 
documents were submitted to the Patent Office on May 16, 2004. The applicants request 
acknowledgement of receipt of these documents. 

In paragraph 7 of the official action, the examiner objected to the applicants 5 
amendment to the abstract because the abstract allegedly remained in an improper format. 
The applicants submit herewith a new abstract, which is in a single, narrative paragraph 
indicating the necessary source species of the invention. Accordingly, the applicants 
respectfully submit that the objection to the abstract has been overcome and should be 
withdrawn. 

In paragraph 21 of the official action, the examiner objected to the amendment filed 
January 6, 2004 under 35 U.S.C. §132 because the incorporation of U.S. Prov. Appl. No. 
60/295,009 is improper unless the provisional application is an exact duplicate of the instant 
application, wherein such incorporation is redundant The applicants have amended line 2, 
page 1 of the specification to remove the language referred to by the examiner. 

In paragraphs 23 and 24 of the official action, the examiner objected to the 
amendment filed January 6, 2004 under 35 U.S.C. §132 because it allegedly introduces new 
matter in the disclosure. Specifically, the examiner asserted that for purposes of describing 
the sigma factor E on page 6 of the specification, the term "RNA polymerase" is not 
supported in the specification as originally filed (U.S. Prov. Patent Appl. No. 60/295,009). 
The applicants have amended the specification at page 6, line 20 to remove the phrase "RNA 
polymerase." The term sigma factor E however is fully supported in the priority documents. 
Sigma factor E is a protein that is not an enzyme, but is part of a genus of well known 
proteins associated with RNA polymerase. Sigma factor E is a protein that correctly and 
efficiently positions an RNA polymerase to recognize particular promoters of a particular 
genes. Sigma factor E was well known protein isolated from several bacterial species at the 
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time of filing (/.<?„ Escherichia coli, Streptomyces coelicolor, Mycobacterium tuberculosis, 
Mycobacterium bovis; See Attachment A). In view of the foregoing amendment and 
remarks, this objection has been overcome and should be withdrawn. 

In paragraph 25 of the official action, the examiner objected to claim 22 under 37 
C.F.R. §L75(c) as being in improper dependent form for failing to further limit the subject 
matter of claim 9. Specifically, the examiner asserted that the claimed subject matter of 
claim 22 does not further limit the claimed subject matter of claim 9. Amended claim 22 has 
been rewritten in independent form and no longer depends upon claim 9 thereby obviating the 

objection to the claim. 

The applicants do not intend by these or any amendments to abandon subject matter 
of the claims as originally filed or later presented, and reserve the right to pursue such subject 
matter in continuing applications. 

Patentability Remarks 

Claim Reiection-35 U.S-C. S112, Sec ond Paragraph 

Claims 15 and 16 

In paragraph 21 of the official action, claims 15 and 16 were rejected under 35 U.S.C- 
§1.12, second paragraph, as allegedly being indefinite. Specifically, the examiner alleged 
that the listed genes in the claims 15 and 16 are not limited to C. glutamicum even though 
only one example of each of the listed genes are from C. glutamicum. The examiner also 
asserted that claiming the gene name along with the enzyme name is confiising. The 
examiner also alleged that the phrases "a protein for lysine export", "a Zwal protein", and "a 
Zwa2 protein" were unclear as to their metes and bounds regarding the relationship between 
the name and function of the protein. The examiner asserted no limitation was given to these 
specific proteins in the claims, and thus, it would be unclear to one of skill in the art which 
genus of genes would encode a protein for lysine export, for example. Finally, the examiner 
asserted that claim 1 5 does not clearly define the claimed group and suggested inserting the 
woTd 'following" in front of the word "group" for clarity purposes* 

Amended claim 15 is now directed to the process of claim 9 t further comprising 
overexpressing a C. glutamicum gene selected from the group consisting of a gene which 
codes for dihydrodipicolinaie synthase, a gene which codes for dihydrodipicolinate synthase, 
a gene which codes for glyceraldehyde 3-phosphate dehydrogenase, a gene which codes for 
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a triose phosphate isomerase, a gene which codes for 3-phosphoglycerate kinase, a gene which 
codes for glucose 6-phosphate dehydrogenase, a gene which codes for pyruvate carboxylase, 
a gene which codes for malate-quinone oxidoreductase, a gene which codes for aspartate 
kinase, a gene which codes for a protein that exports lysine, a gene which codes for 
homoserine dehydrogenase, a gene which codes for threonine dehydratase, a gene which 
codes for acetohydroxy-acid synthase, and a gene which codes for dihydroxy-acid 
dehydratase is overexpressed. 

Amended claim 16 is directed to the process according to claim 9, further comprising 
deleting a C. glutamicum gene selected from the group consisting of a gene which codes for 
phosphoenol pyruvate carboxykinase, a gene which codes for glucose 6-phosphate isomerase, 
and a gene which codes for pyruvate oxidase, is deleted. Solely to expedite prosecution and 
without prejudice to seeking broader claims in a continuing application, the applicants have 
deleted the language regarding overexpressing the genes encoding the Zwal and 2wa2 
proteins thereby rendering this part of the rejection moot. 

With regard to the IysB gene, the applicants have amended part (i) of claim 15 to read 
"a gene which codes for a protein that exports lysine." The C. glutamicum fysE gene is 
taught as being one of the genes that can be overexpressed in the specification at page 13 ? 
lines 10 and 11, At the time of filing this application, it was known that the C. glutamicum 
tysE gene encoded a transporter protein that specifically exported L-lysine from the cell. A 
IysB deletion mutant accumulates a high concentration of L-lysine. By overexpressing the 
IysB gene, L-lysine is exported at a rate that is five times the rate observed in a wild type C. 
glutamicum cell (See Attachment B, Vrljic et aL, Molecular Microbiology 22: 8 1 5-826 
(1996)). 

Accordingly, the applicants submit that the phrasing of part (i) of claim 15 clearly 
defines tfte particular gene, which encodes a protein for lysine export. In lieu of the teachings 
of the specification on page 13, lines 10 and 11, and original claim 15, part (i) of claim 15 
clearly indicates the function and structure of the lysE gene of C glutamicum. In view of the 
foregoing amendment and remarks, the applicants submit the rejection of claims 15 and 16 
under 35 U.S.C. §1 12, second paragraph, for indefiniteness as described above, has been 
overcome and should be withdrawn. 
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Claims 9, 12, 13, 15, 16, 18, 21. and 22 

In paragraphs 26 and 27 of the official action, the examiner rejected claims 9, 12, 13, 
15, 16, 18, 21, and 22 under 35 U.S.C. §112, second paragraph, as allegedly being indefinite. 
Specifically, the examiner asserted that the plirase "the genes as SEQ ID NO: 1 and encoding 
SEQ ID NO:2" is confusing, particularly in light of the definition of overexpression in the 
specification on page 1 0. The examiner also asserted that it was unclear what was being 
enriched in step (b) of claim 9 because cells will grow without assistance upon culturing. 

Amended claim 9 is now directed to a process for the production of an L-amino acid 
comprising culturing a coryneform bacterium under conditions suitable for overexpression of 
the sigE gene having the nucleic acid sequence as set forth in SEQ ID NO: 1 and isolating the 
L-amino acid wherein overexpression occurs by increasing the copy number of said gene or 
operatively linking said gene to a promoter. The phrase "and encoding a polypeptide having 
an amino acid sequence as set forth in SEQ ID NO: 2" has been removed thereby obviating 
the rejection. In addition, as suggested by the examiner and for which the applicants are 
grateful, step (b) of claim 9 has been removed thereby obviating this part of the rejection. 
Claims 12, 13, 15, 16, 18, 21, and 22 are directly or indirectly dependent upon claim 9 and 
thereby the rejection of these claims has been overcome as well. In view of the foregoing 
amendment, the applicants respectfully request the rejection of claims 9, 12, 13, 15, 16, 18, 
21, and 22 under 35 U.S.C. §1 12, second paragraph, has been overcome and should be 
withdrawn. 

Refection Unfa U.S.G $rJ2. First Paraeraph 

Written Description 

In paragraph 29 of the official action, the examiner rejected claims 1 5 and 16 under 
35 U.S.C. §112, first paragraph, for allegedly lacking proper written descriptive support. 
Specifically, the examiner alleged a protein for lysine export, Zwal protein, and Zwa2 
protein do not indicate a structure/function relationship as found with the other specific 
enzymes noted in me claims. Specifically, the examiner asserted there was no description of 
how to maintain Zwal -like protein structures and/or function, and thus one of skill would be 
unable to predict the structure of other members of the genus of genes claimed. 

As discussed above, claims 15 and 16 have been amended whereby reference to the 
Zwal and Zwa2 proteins has been removed. With reference to the gene encoding a protein 
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that exports lysine in part (i) of claim 15, the specification clearly indicates this gene is the 
IysE gene on page 13, lines 10 and 11. The IysE gene was known in the art before filing this 
applications a$ a transporter protein in C. glutamicum that specifically exported L-lysine {See 
Attachment B, Mol. Microbiol^ abstract). Amended claim 15 is directed to -overexpressing 
particular C. glutamicum genes (i.e., the IysE gene) in combination with the sigE gene. 
Accordingly, the specification provides a specific description of the structure and function of 
the G glutamicum gene which encodes a protein for lysine export In view of the foregoing 
amendment and remarks, the applicants submit the rejection of claims 15 and 16 under 35 
U.S.C. §1 12, first paragraph, for lacking proper written description, has been overcome and 
should be withdrawn. 

Enablement 

In paragraph 30 of the official action, the examiner rejected claims 9, 12, 15, 16, 18, 
and 21-28 under 35 U.S.C. §1 12, first paragraph, for allegedly lacking enablement. 
Specifically, the examiner asserted that while the specification was enabling for 
overexpressing SEQ ID NO: 1 by transforming a host cell with a vector comprising SEQ ID 
NO:l and a promoter wherein the promoter is responsible for overexpression, the 
specification does not provide enablement for overexpressing SEQ ID NO: 1 by means 
otherwise mentioned in the specification. 

In paragraph 3 1 of the official action, the examiner further rejected claims 1 5 and 1 6 
of the official action under 35 U.S.C. §112, first paragraph, for allegedly lacking enablement. 
Specifically, the examiner alleged that while the specification was enabling for methods 
using known C. glutamicum zwal , zwa2 3 and lysC genes as described in the specification, it 
does not provide enablement for methods using other zwal, zwa2, and fysC genes. 

With regard to the enablement rejection of the term "overexpression" in claims 9, 12, 
15, 16, 18, and 21-28, the applicants have amended claim 9 as discussed above. Specifically, 
claim 9 is now directed to the modes of overexpression the C glutamicum sigE gene set forth 
in SEQ ID NO: 1 including increasing the copy number of the sigE gene or operatively 
linking the sigE gene to a promoter, which the examiner acknowledges as enabled (See 
Office Action, paragraph 30)- 

As discussed above, the applicants submit the terms Zwal and Zwa2 have been 
removed from claim 15 or 16 without prejudice and solely to expedite prosecution. With 
regard to the rejection of the term lysC, it is unclear to the applicants why fysC is part of this 
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rejection. The specification clearly teaches C glutamtcum 's lysC gene encodes aspartate 
kinase and can "be used in the claimed methods (see specification on page 13, lines 8 and 9). 

The applicants are wondering whether the examiner meant to discuss possible 
enablement issues with regard the fysE gene rather than the fysC gene. Assuming this 
presumption, the applicants submit that part (j) of claim 15 is fbUy enabled as one of skill in 
the art knew (at the time of filing) the fysE gene from Corynebacterium glutamicum encodes 
a translocator that specifically exports L-lysine from the cell. In addition, as the examiner 
has acknowledged in paragraph 31 of the official action* the claimed methods for using the 
known C glutamicum fysE gene is enabled by the specification. In view of the foregoing 
amendment and remarks, the applicants submit the rejection of claims 1 5 and 1 6 under 35 
U.S.C. §1 12, first paragraph, for lack of enablement, has been overcome and should be 
withdrawn. 
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CONCLUSION 

La view of the foregoing, the claims are now believed to be in form for allowance, and 
such action i$ hereby solicited. If any point remains at issue which the examiner feels may be 
best resolved through a personal or telephone interview, the examiner is strongly urged to 
contact the undersigned at the number listed below. 



Respectfully submitted, 
PILLSBURY WINTHROP LLP 



THOMAS A. CAWLEY, JR., Ph.D. 

Reg. No. 40944 

Tel. No. (703)905-2144 

Fax No. (703)905-2500 



TAC/PAJ/wks 
P.O. Box 10500 
McLean, VA 22102 
(703) 905-2000 
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ABSTRACT 

The present invention relates to an isolated polynucleotide from Corynebacterium 
glutamicum comprising a polynucleotide sequence chosen from the group consisting of (a) a 
polynucleotide which is identical to the extent of at least 70% to a polynucleotide which 
codes for a polypeptide which comprises the amino acid sequence of SEQ ID NO: 2; (b) a 
polynucleotide which codes for a polypeptide which comprises an amino acid sequence 
which is identical to the extent of at least 7094 to the amino acid sequence of SEQ ID NO: 2; 
(c) a polynucleotide which is complementary to the polynucleotides of (a) or (b); and (d) a 
polynucleotide comprising at least 15 successive nucleotides of the polynucleotide sequence 
of (a), (b), or (c), and a process for the fermentative preparation of L-amino acids using 
coryneform bacteria in which at least the sigE gene is present in enhanced form, and the use 
of polynucleotides which comprise the sequence according to the invention as hybridization 
probes. 
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NP 213737 257 a* 

sigE [Mycobacterium tuberculosis £37Rv] . 
NP_2l5737 

NP_2lS737.1 61:15608361 
RBFSEQ: accession NC 000962,1 

Mycobacterium tuberculosis H37Rv 
Mycobacterium tuberculosis B37Rv 

Bacteria; Aetinebacteria; Actinobacteridaej Act inomycetaJ-ea 9 
corynebacterlneae; MycObaoterlaeeae? Mycobacterium; Mycobacterium 
tuberculosis complex. 

1 (residues 1 to 257) 

Coie.S.T., aro?ch,R», Parkhill#i*- , Garaiejr,T., Churcher # C, 
Harris,D., Gordon,S-V., Eiglmeier, K. , Gas,S», Barry III, C.E*, 
Tekaia,F,, Badcock,X., Sasham,D., Brovm,D., Chillingworth, T . , 
Connor-, R #/ Davies,R., Devlin, K., Feltwell,T., Gentles, 
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Nature 393 C6635) , 537-544 (1993) 
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NCBI Microbial Genomes Annotation Project. 
Direct Submission 
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factor of extraoytoplasmio function (ECP> family, see Wu 
O-L.rKong D. , Lam K. , Husson R.N.; A Mycobacterial 
extracytoplasmlc function sigma factor involved In 
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235-9 EC); 3.4e-06, 28.5% identityin 186aa overlap. Also 
similar to M. tuberculosis rpoE (MTCY07D11 > 03) <35.2% . 
identity in 159 aa overlap)" 
/transljtable=»il 



1 Mllggprv* ircesqlcvad gddlptyeaa nsedlnittl ttlsptamofc pOTTddqwv 
Gl epsdqlqgta vtdatgdkat mpswdelvrq hadrvyrlay rlsgnqhdae dltqetf irv 
121 fravqnyqpg tfegwlhrit tnlfldmvrr rarirmealp edydrvpade pnpeqiyhda 
181 rlgpdlqaal aslppefraa wlcdiegls yeeigatlgv klgtvxssih rgrqalrdyl 
241 aahpehgeca vhvnpvr 

// 



htrpVAv^ nrhi nlm Tiih.gov/eitfrez/vieweribri 5608361 



PAGE 22/30 * RCVD AT 9/23/2004 4:45:35 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:703 905 2500 * DURATION (mm-ss);08-16 



Disaajfner 



IW^totteHBtonaalc 



fartai ) NLM I NIH 




09-23-04 



16:52 



Frora-Pillsbury Winthrop LLP 



703-905-2500 



T-239 P. 023/030 F-620 




•••••WW 





VP 



Entras 



Genome 



Structure 



PMC 



em 



Search [Protein 

Limits Pra vjg^rulg^ Hi 
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a 

Blink, Domain*, Links 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

DBSOORCE 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 



TITLE 
JOURNAL 
REFERENCE 
AUTHORS 
TITIiE 
JOURNAL 



f 



FEATURES 

source 



Protein 



CDS 



CAD94114 257 aa li—r BCT 06-MAY-2004 

ALTERNATIVE RNA POLYMERASE SIGMA FACTOR SIGE [Mycobacterium bOVW 
AF2122/97] . 
CAD94114 

CAD94114 .1 SI t 31618003 
embl accession HX248339,! 

Mycobacterium bovie AF2122/&7 
MvcQha fltatium botria AF2122/97 

Bacteria; Actinobacterlag Acti nobaeteridae; Artinomycetal^a; 
Sr^arte^at,- My*obacteriaceae; Mycobacterium; Mycobacterium 
tuberculosis c«aplex- 

Gamie*,!., Biglmeier.K., Ca»us,J.-C., Medina, H., Manaoor, H. , 
Eryor,M.. D«tfaoy,S., Grondin,S., Laaroix,C. Mon S einpe,C. . Swoon.S., 
Harris, B., Atkln,R-, D©sgatt.J., wayea,R., Keating,X", 
Wheelei.P-*-, Pft*kh±ll,tf., Barr9ll,B.G., Cole,S.?., Gor*>»,S.V. and 

He win son, G . . . 

The complete genome sequence of Mycobacterium bovis 

Unpobli-ghed 

2 (residues 1 to 257) 

Gamier, T. 

Direct Sudbmissi-co. w > 

submitted (Z4-MAR-2003) Gamier T., Unite d* Ganetiqua Moleculair© 
lactarienna Institut Pasteur 28, du Dr Roux 75724 PARIS cede* 
llr™»- e-mail = tga»ierSpasteur.£x Submitted on behalf of the 
Mycobacterium bovis sequencing teams, TB ^e«ch Group, Veterxftary 
Laboratories Agency weybridge, Woodham Lane r N«w Haw, Addlea tone, 
Surrey KT15 3SS, UK. Sanger Centre, Wellcome Trust Genome Campus, 
HinKtomCambridge CB10 ISA, UK- PT4 Annotation, Genop ole, Inatitut 
Pasteur, 28 Rue du Docteur Roux, 7S724 Paris Cedex 15, France. 
Unite de Genetigue Molaculaire Bacterienn*, Institut Pasteur, za 
rue du Docteur Roux, 75724 Paris Cedex 15, France 
Location/Qualifiers 
1 • • 2S7 

/Mgani«m- rt Mycdhaeterium bovia AF2122/97" 
/6tr3iin--AF2122/97» 
/db_3tref="taaton : 2334 13" 

/pXOdu Ct =* " ALTERNATXVfi RHA POLYMERASE SIGMA FACTOR SlGE 'V 
1..2S7 * 
/gene="sigB rt 
/locus tag-"Mbl253 n 

/coded - by^ w BX24B33B . 1 : 5105S ..51828" 

/no^e="Mbl253, sigE, len; 257 aa. Equivalent to ^1221/ 
lens 257 aa, f*™ Mycobacterium tuberculosis strain H37Rv, 
(100% identity in 257 aa overlap) . sigE, alternativa sigma 
factor of extracyfcoplasmio function tECF) family ae* 
cltati<*« below). Similar to many e.g. RFOE_HA£IN|F44790 
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rna polymerase aiguta-e factor from Haemophilus influenzae 
(169 aa), FA3TA scores: opt: 247, E(): 3.4e-06, (28.59 
„ ■ , Identify la 186 aa overlap); etc. Also similar to 

MTC707D11.03 rpoE from Mycobacterium tuberculosis (35,2% 
identity id 159 aa overlap) . BELONGS TO THE SIGMA- 70 
FACTOR FAMILY, ECF SOSHAMILY. Note that in Mycobacterium 
bo via BCG# the sigE gene is transcribed from two . 
promoters f PI and P2, and that these promoters we're 
expressed at temperatures from 30-50 C. w 
/transl table™!! 
/db_3cre f==" TrEMSl* : Q7 O0C9 » 
ORIGIN " 

1 mellggprvg ntesqlcvad gddlptycsa nsedlnitti ttlsptamsh pqqvrddqwv 
61 epsdqlqgta vfdatgdfcat mpswdelvrq hadrvyrlay rlsgnqhdae dltqetfirv 
121 frsvgnyojg tfegwlhrit tnlfldmvxx rarirmealp edydrvpade pnpeqiyhda 
191 rlgpdlqaal aslpperraa wlcdiegls yeeigatlgv klgtvxsrih rgrqalxdyl 
241 aahpehgeca vhvnpvr 

// 



Ptedalmar I WHtetothft Mala Dealt 
NCW | NLW I NfH 



Mty 1220040*05:19 
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□ 1: Cglutamicum lysE„.[gi:1729753] 



Links 



LOCUS 

DEFINITION 
ACCESSION 
VERSION 
KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

FEATURES 

source 



gene 
CDS 



gene 

CDS 



CGLYSEG 2374 bp DMA linear BCT 19-MAR-2001 

Cglutamicum lysE and lysG genes. 

X96471 

X9G471.1 61 s 1729753 

lysE gene; lysG gene; Lysine export regulator protein; Lysine 
exporter protein; Lysine governor. 
Corynebacterium glut ami cum 
Coryne bacterium glut ami cum 

Bacteria; Actinobacteria; Actinonacteridae; Actinomycetales; 

Corynebacterineae; Corynebacteriaceae; Corynebacterium. 

1 

Vrljic,M., sahm,H. and Eggeling,L. 

A new type of transporter with a new type of cellular function: 

L- lysine export from Corynebacterium glutamicuro 

Mol. Microbiol. 22 (5), S15-826 (1996) 

97126310 

6971704 

2 (bases l to 2374) 

vrljicM.M. 

Direct: Submission 

Submitted (07-MAR-1996) M.M. Vrljic, Institut fuer Biotechnologie 
1, For s Chungs z en t rum Juelich, Postfach 1913, D-52425 Juelich, FRG 

Location/Qualifiers 

1.-2374 

/organism- "Corynebacterium glut ami cum" 

/mol_type= " genomic DNA n 

/strains "Rl27 n 

/db_xref n taxon : 1718" 

complement < 82 . . 954 ) 

/gene= M lysG" 

complement (82 . .954) 

/gene= n lysG tt 

/ not e= ° Ly s ine governor " 

/codon_start=l 

/transl table=n 

/product-" Lysine export regulator protein" 
/protein id= ,, CAA65323 . 1 " 
/db_XXef= M GI : 17297 34 » 
/ db*xr e f = n GO A : P9 4 6 3 2 ° 

/db_xref ="UniProt/Swiss-Prot :P94632 " 

/translation= n MNF2QLr)lLLSIlDBGSF£GASLALSlSFSAVSQRVKAIiEHHVG 
RVLVSRTQPAKATEAGEVLVQAARKMVLLQAETKAQLSGRLAEIPLTIAINADSLSTW 
FPPVFNEVASWGGATLTLRLEDEAHTLSLLRRGDVLGAV^ 

HIAIATPSLRDAYMVCGKLDwAAMPVXfRFGPKDVLOC^ I VPS 

ABGFGSAI RRGLGWGLLPETQAAPMLKAGEVI LLDE X P IDTPMYV7QRWRLESRS LARL 

TDAWDAAIEGLRP " 

1025. .1726 

/gene= n lysE n 

1023. .1726 
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/gene="lysE n 
i (| m I codon_start=i 

' 1 ' * /transl_table=ll 

/product.= M Lysine exporter protein" 

/protein_i©> " CAAS5324.2 " 

/dbjxref ="GI : 133 97387 " 

/ db_xxef « " GOA : P94 $33" 

/db_xref= H UniProt/Swiss-Prot:P94633" 

/ translation- "MEIFITGLIaLGASLLIjSIGPQN^ 

SDVFLFILAGTIjGVDXjLSNAAPIVLDIMRWGGXAYIjLWFAVMA 

ETE PTVPDDTPLGGS AVATDTRNRVRVBVS VDKQRVWVKPMZjMAXVLTW^ 

FVFIGGVGAQYGDTGRW IFAAGAFAASIiI WFPLVGFGAAALSRPLS 5 PKVWRW INVW 

AVVMTAI1AIKLMLMG n 
gene complement (1723 . .2 352) 

/gene -"or £3" 
CDS complement (1723. -2352) 

/gene="orf 3" 

/ codon_s tart « 1 

/tranal_table=ll 

/protein _id="CA ft63 32 5 .1 " 

/db_xref="GI : 1729756" 

/db_xref = "TJniPTOt/lTEMBXi = P94 634 » 

/translations "MYALRDlVASGKAIiYVGISSYGPKLTAEAAEFPlAEEGCPLLIHQ 
PSYSI INRWVKEPGDDGENLLQSAAiWGLGVI AFSPI^QGLLTDK^ 
GKSLSEGMLNVWNIDMVRKIilTOIAQERGQ^ 

SSVEQIJ^NSIJ^I^I^FSDAELEAIDEISHDAGINIWAKATDSKTREN" 

ORIGIN 

1 ccatttgctg aaggtgttac tctgcctggc ccaattcctg cgggcgaaga agtgaaaaaa 
61 cctgaacctt ttcagaagta actaaggccg caatccctcg attgctgcat caacgacggc 
121 gtctgtgagt ctagctagag atctagattc caggcgccat cgttgccaat acatcggtgt 
XS1 gfccaatgggt atctcatcga ggaggatcac ttctcctgct tttagcatgg gagcagcttg 
241 ggtttcggga agaagtcccc aaccaaggcc tcggcgaatt gcctcaccaa aaccttccgc 
301 cgacgggaca atggatacgc gcctgcgccc cacaggacca tcgacgcgcc cgtccaggtc 
361 acggtcttga agcacatctt tgggaccgaa gcgtaagacg ggcatcgcag cccaatctag 
421 tttcccatca accatgtagg catcccgcaa tgagggggtt gcaatggcca agtggcgcat 
4S1 ggttccaagt tctactactt cacatcccgc cacgggatta gcttcacggg ttaccgctcc 
541 taaaacatct ccacgccgoa gcaaggataa tgtgtgcgct tcatcttcca agcgcagcgt 
601 gagcgttgct ccaccccaag aagctacctc gttgaacacg ggaggaaacc atgtggatag 
661 cgaatctgcg ttgatggcga tggttaacgg gatttcagca aggcgtccag atagttgcgc 
721 tttagtttct gcttgcagca acaccatttt ccgcgctgct tgcacaagga cttcacccgc 
781 ttcggttgct ttggccggtt gggtgcgcga taccaacact cgacccacgt gatgctcgag 
841 agctttaacg cgctgactca ccgccgaggg ggaaatggaa agggctaagg aggcgccttc 
901 gaagctgcct tcatcaatga ttgagagcaa agtgtccagt tgaatggggt tcatgaagct 
961 atattaaaec atgttaagaa ccaatcattt tacttaagta cttccatagg tcacgatggt 
1021 gatcatggaa atcttcatta caggtctgct tttgggggcc agtcttttac tgtccatcgg 
1081 accgcagaat gtactggtga ttaaacaagg aattaagcgc gaaggactca ttgcggttct 
1141 tctcgtgtgt ttaatttctg acgtcttttt gttcatcgcc ggcaccttgg gcgttgatct 
1201 tttgtccaat gccgcgccga tcgtgctcga tattatgegc tggggtggca tcgcttacct 
1261 gttatggttt gccgtcatgg cagcgaaaga cgccatgaca aacaaggtgg aagcgccaca 
1321 gatcattgaa gaaacagaac caaccgtgcc cgatgacacg cctttgggcg gttcggcggt 
13 QX ggccactgac acgcgcaacc gggtgcgggt ggaggtgage gtcgataagc agcgggtttg 
1441 ggtaaagccc atgttgatgg caatcgtgct gacctggttg aacccgaatg cgtatttgga 
1501 cgcgtttgtg tttatcggcg gcgtcggcgc gcaatacggc gacaccggac ggtggatttt 
1561 cgccgctggc gcgttcgcgg caagcctgat atggttcccg ctggtgggtt tcggcgcagc 
1621 agcattgtca cgcccgctgt ccagceccaa ggtgtggcgc tggatcaacg tcgtcgtggc 
16Bi agttgtgatg accgcattgg ccatcaaact gatgttgatg ggttagtttt cgcgggtttt 
1741 ggaatcggtg gccttcgccc aaatgttgat gccggcgtcg tgggaaatct catcgatcgc 
1801 ctccaactcg gcgtcagaaa actccaagtt gttgagtgaa tcaaggctgt tgtccagctg 
1861 ctcaactgac gaagcaccaa tcaatgcact ggtcacggta tccgcgccgt actctccttg 
1921 ctcgcgcagc acccatgcaa gcgccatctg cgcaagtgac tgcccgcgtt cctgggcgat 
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1981 gtcattgagc ttgeggacaa tatcaatatt 
' 2«4i i -ctit l acc;ctgg ctggcgeggg aaccctctgg 
2101'gcectgcgca agtggtgaga aagcaatgac 
2161 caagttctca ccgtcatcgc ccggttcctc 
2221 ctgatgaatc agaagcggga agccetcctc 
2281 ctctggaccg taggaagaaa tacccacgta 
2341 caatgcgtac atggtttctt ccaaaggagt 



gttcacgttc aacatgccct cagacaggga 
aattccatcg agacatttgt ccgtgagcag 
gccaagacca ttgttggcag ctgactgcaa 
cacccaacga ttaatgatgg aatagcttgg 
cgccatgaac tcagccgcct ccgctgtgag 
aagagccttt ccagacgcaa caatgtcacg 
acct 
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